Urokinase-type plasminogen activator induces proliferation in breast cancer cells.
Urokinase-type plasminogen activator (uPA) is implicated in various pathophysiological processes, including extracellular matrix turnover, cell migration and invasion. Our study aimed to determine the role of uPA in both proliferation and mitogen-activated protein kinase (MAPK) pathway. Hence, we analyzed the effects induced by exogeneous addition of domain-specific uPA antibodies and uPA-interacting molecules on proliferation of uPA-suppressed MDA-MB-231 breast cancer cells. uPA expression was reduced to 53% by stable transfection with an antisense/vector construct and to 65% by siRNA transfection. Immunocytochemical Ki67 staining and flow cytometry (S-phase) analysis indicated a strong decrease of cellular proliferation activity (35% and 38%, respectively). Exogenous addition of high molecular weight-uPA (HMW-uPA) or incubation with the amino terminal fragment (ATF), which lacks the enzymatic activity of uPA, lead to increased cell proliferation. A strong increase of proliferation was absent when the monoclonal anti-uPAR antibody IIIF10 (blocking uPA binding site), soluble uPAR (scavenger effect) and phosphatidyl-inositol-specific phospholipase C (PI-PLC, degrading uPAR) was added prior to the addition of HMW-uPA. In conclusion, HMW-uPA and ATF induce proliferation of breast cancer cells by binding to uPAR. Thereby, integrins situated adjacent to uPAR carry the signals into the cell, thus stimulating proliferation that is mediated via the MAPK pathway.